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Executive Summary: 
Protecting open spaces for the future is a very important goal all major cities face. 
The City of Worcester, like all cities in Massachusetts, is required to complete an open 
space and recreation plan every five years to remain eligible for grants and funding.  The 
open space and recreation plan outline what the city is going to do to conserve and 
protect open spaces for the coming five years.  As part of the plan in the past Worcester 
has formed “What’s Left” lists prioritizing all of the remaining open spaces within the 
city.  Part the 2005 update for Worcester’s Open Space and Recreation Plan is also an 
update of the “What’s Left” list. 
 Our project will assist the Greater Worcester Land Trust, a prominent non-profit 
conservation organization in Worcester, in advising the update of Worcester’s “What’s 
Left List.” We were able to use sophisticated mapping software and other methods of 
analysis to improve the process in which the City of Worcester uses to identify and 
prioritize important parcels for conservation. In order to better focus our efforts we 
formed three major objectives for this project: understanding previous methods used to 
plan and prioritize open space conservation, using important attributes of open spaces to 
identify areas for possible conservation, and determining public opinion towards open 
space. 
 In order to understand the previous methods used to conserve open space we 
interviewed several officials involved in open space conservation and reviewed open 
space and recreation plans from other cities in Massachusetts.  We interviewed Kwabena 
Kyei-Aboagye from the Executive Office of Environmental Affairs, Scott Costello from 
the state Office of Geographic & Environmental Information, and Jennifer Soper of the 
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Division of Conservation Services. After speaking with these individuals, we were able to 
better understand the concept of environmental justice, the role of Geographical 
Information Systems in open space conservation, and obtain open space and recreation 
plans from other cities in Massachusetts. These plans from Fall River, Lawrence, Boston, 
and Holyoke were important in determining important attributes and other methods of 
open space conservation. 
 Applying important attributes of open space to identify potential areas for 
conservation required the use of advanced mapping software. By using a Geographic 
Information System [GIS] we were able to analyze the areas of Worcester most in need 
of open space conservation and represent the results visually. Demographic information 
such as population density, environmental justice neighborhoods, and proximity to other 
open spaces were used as criteria for identifying important vacant lots for potential 
conservation. Vacant lots were also identified as important based on environmental data 
including: wetlands, habitats containing rare species, and temporary bodies of water.  
  We determined from our background research that public opinion is an important 
part of any open space and recreation plan. We conducted an exploratory survey to 
formulate methods for analyzing the public’s opinion of open space.  We contacted 
neighborhood organizations and administered the survey during the regular meetings of 
these groups.  
 Through our analysis of existing prioritization methods, identification of potential 
parcels for conservation, and public opinion survey we were able to achieve our research 
objectives.  Understanding the existing prioritization methods, we were able to determine 
important attributes of open space that Worcester does not currently consider when 
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forming the open space and recreation plan, the most important of which was 
environmental justice. Through the demographic and environmental identification of 
important vacant lots we were able to determine that the City of Worcester has two 
distinct needs for open space conservation. The high density inner City of Worcester has 
only smaller parcels available for conservation which would be suitable as pocket parks. 
The outlying regions of the city still have large, environmentally significant, parcels of 
land available for conservation.  The results of our public opinion survey, while limited 
due to a small sample size, helped identify additional lots for potential conservation. The 
survey also revealed initial trends towards frequent use of parks for passive recreational 
activities such as picnicking, walking, and social gathering. With continued 
administration of the survey over a larger population, it is clear that the results will 
accurately portray the public’s use of open space. 
 Upon completion of this project we have several recommendations for the 
continuation of our research and improvement of Worcester’s Open Space and 
Recreation plan. The City of Worcester needs to address the issue of environmental 
justice and involve residents of environmental justice neighborhoods in the conservation 
process. To further supplement our identification of potential areas for conservation, lots 
with open spaces that were not classified as vacant need to be identified. The easiest way 
to accomplish this is the scanning of aerial photography to determine where additional 
open spaces in Worcester may be. Our survey also requires further implementation and 
revision. Rewriting several questions to be clearer and encourage more accurate 
responses will increase the usefulness of the results. A larger sample size and the 
inclusion of groups less environmentally informed than the groups that we contacted is 
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also needed to improve the accuracy of results. Any further implementation of our 
survey, or any other open space survey, should include the methods of integrating the 
results into GIS that we used.  By using our results and taking into consideration our 
recommendations the City of Worcester will have the tools needed to form their open 
space and recreation plan. 
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Abstract: 
This project assisted the Greater Worcester Land Trust in forming a conservation plan. 
We integrated relevant opinions on urban open space and compared them with ecological 
and social studies of Worcester to help develop and justify a flexible open space 
prioritization system. Through the use of a survey administered to the neighborhood 
associations throughout Worcester we determined which attributes of open spaces were 
important to the public. Using Geographical Information System (GIS) software we 
formed maps highlighting important and unprotected open spaces in Worcester. The 
maps and public opinion data from this project will help the city government form a top 
ten priority list to guide Worcester’s conservation efforts. 
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 1.0 Introduction: 
Spaces containing natural resources in either their natural state or a developed 
state, such as parks, are essential for maintaining a high standard of living in an urban 
environment (Smart Growth Network, 2002). These “open spaces” can help remove 
pollutants from the environment, provide important recreation centers for communities, 
improve property values, and attract business (Sherer, 2003). Without these benefits the 
quality of a city will suffer from higher pollution, increased crime rate, and other adverse 
effects (Lerner & Poole, 1999). 
Protecting open spaces is an urgent goal for most cities.  Open spaces in urban 
environments are rapidly disappearing due to development and economic pressures 
(Sherer, 2003). Once developed it is difficult to restore an area to a natural state (Smart 
Growth Network, 2002). Moreover, the cost of preserving land rises when pressure to 
develop land increases. There has also been a disproportionate growth in housing units 
compared to population across America. With only a doubling in urban and suburban 
population between 1950-1990 developed acreage has quintupled (Hansen, Kane, 
Lorusso, Orcutt, 2004). 
The city of Worcester is no different from other urban environments in the United 
States and shares the same issues of growth and development. Despite reporting an 
overall decline in population, the Worcester censuses reported a 26.8% increase in the 
number of housing units within the city from 1950-2000 (Worcester Regional Research 
Bureau, 2001). During an even shorter period of time it has been estimated that 
Worcester went from 50% of its 25,000 acres being undeveloped by the mid 1960s to 
only 10% in 1986 (Greater Worcester Land Trust, 2003).  
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 Non-profit organizations, local government, and state wide government agencies 
are attempting to protect the remaining open space in Worcester. The Greater Worcester 
Land Trust and the Massachusetts Land Trust Coalition as well as government agencies 
like the City of Worcester’s Parks, Recreation, and Cemetery Commission, and the 
Massachusetts Department of Conservation and Recreation are just a few of the 
organizations helping conservation efforts in Worcester. To properly preserve land these 
organizations must also identify the key characteristics of undeveloped land for 
prioritization and development of city and state conservation plans. Properly developing a 
plan on both city and state levels will help to secure funding and grants for the 
conservation of land as well as focusing the efforts of the various conservation 
organizations (Massachusetts Executive Office of Environmental Affairs, 2001). Without 
these sources of income acquiring undeveloped land will be almost impossible and 
currently owned land will be difficult to maintain.   
Previously Worcester has maintained city wide plans through the use of “What’s 
Left” reports that outlined the most significant open spaces for conservation (City of 
Worcester: Worcester Conservation Commission [WCC], 1987). Despite the overall 
success of these plans in conserving land, they have not attempted to combine the social, 
economical, and political factors of open space conservation. 
 This project assisted the Greater Worcester Land Trust in the development of a 
method to identify key properties required in prioritizing open space conservation. Our 
goal was to provide the Greater Worcester Land Trust and the City of Worcester with 
tools that allowed for an informed decision to be made about which open spaces are most 
 12 
deserving of conservation efforts. We integrated social and ecological data with public 
opinion to present a more complete method for prioritizing open space. 
To properly compile the information in a useful and readable form we used a 
Geographical Information System [GIS] to create maps highlighting vacant lots and open 
spaces that meet certain criteria such as proximity to high density, high minority, or poor 
neighborhoods.  These representations were then used to identify a pool of initial 
locations that will be considered for conservation. Our final product also included results 
from a public opinion survey showing what the community is currently using parks and 
open spaces for, what they would like to use parks and open spaces for, and what 
locations in Worcester they feel are especially important for conservation. If successful 
this template may be applied to other cities throughout Massachusetts. Future 
implications of this project also include the ability for communities to better identify their 
need for open space and funding for open space allowing for better distribution of 
available funds.  
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2.0 Background: 
 The purpose of this background chapter is to discuss information relevant to our 
project, the creation of a priority list of unprotected open space in Worcester, 
Massachusetts.  In this chapter we will first define what we mean by open space.  We will 
discuss the many ways open space is beneficial to urban areas, and provide a brief history 
of the decline of open space in Worcester.  This will lead to a summary of past 
conservation efforts which led up to the creation of the first priority list for unprotected 
land called the “What’s Left List.”  A history of the “What’s Left List” and its subsequent 
updates will be presented in order to introduce our sponsor, the Greater Worcester Land 
Trust, and its major role in this current open space update effort.  We will introduce the 
structure, importance, and methods of the update.  Finally, we will look at the structure, 
both at the state and city levels, of this project of land preservation. 
 
2.1 Definition of Open Space 
For clarity it is necessary for us to provide an understandable and concise 
definition of how this document and our project defines the protection of open space. 
Protecting open space will be defined as a means of conservation within the text of this 
document. Allaby (1998) defines conservation as, “the maintenance of environmental 
quality and resources or a particular balance among the species present in a given area. In 
modern scientific usage conservation implies sound biosphere management within given 
social and economic constraints, producing goods and services for humans without 
depleting natural ecosystem diversity, and acknowledging the naturally dynamic 
character of biological systems” (p. 92). The conservation approach implies that the 
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protected land can be altered by humans to suit their social and economic needs. In short, 
conservation allows for the protection of parks, golf courses, ball fields, and other open 
spaces that have been altered by humans. 
Land preservation is similar to conservation in that both approaches share the goal 
of protecting land, but several differences should be noted. In contrast to conservation, 
preservation requires maintaining the area in its most natural and untouched state. There 
is no accommodation for people’s social and economic requirements (Allaby, 1998). 
Using this approach, protected land would include forests and wetland but would not 
offer protection to human altered open space.  
We prefer the method of conservation because it offers protection to the human 
altered open spaces which are prevalent in urban areas. The preservation approach would 
deny protection to human altered land, choosing instead to protect only the few 
untouched lands. The result would be a decline in total open space because the human 
altered portion would be left unprotected. Conservation protects all open spaces and is 
there for more fit for urban applications. 
Our choice is justified in that the first open space report had the goal of land 
conversation. The requirement for placement on the first priority list was that the land 
must be undeveloped, not already have legal protection, and preferably be in a largely 
natural state (Worcester Conservation Commission [WCC], 1987). It is not explicitly 
stated that the land must exist in a natural state; it is merely preferred. This reasoning is 
well suited for urban application because all types of open spaces provide unique benefits 
to urban settings.  
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2.2 Benefits of Open Space 
Open space in both natural and human altered form provides many benefits to 
urban settings. The presence of urban open space improves a city’s environment, social 
atmosphere, and economy.  
2.2.1 Environmental Importance 
Cities put a massive strain on their surrounding environment, causing problems 
such as water, air, heat, and noise pollution. Open space is an effective way to alleviate 
this environmental stress that is caused by a city.  
Urban environments place a great burden on surrounding watersheds. Developed 
areas have characteristics that inhibit the recharge of local ground water. For example, 
Massachusetts suffers a loss of an estimated 30% of the ground water recharge because of 
the high amount of development (Lerner & Poole, 1999). 
Open spaces help solve this problem because they absorb more water than 
developed surfaces. The Minnesota Pollution Control Agency (2000) comments, “Runoff 
volumes in vegetated areas are typically between 10-20% of the average annual rainfall. 
In urban areas, where surfaces are highly impervious, typical runoff volumes are 60-70% 
of the average annual rainfall” (p. 4.20). 
Urban areas are known to produce large amounts of air pollution that can harm 
the environment. A common problem in urban areas is smog. Smog is caused by small 
particulates and chemicals in the air that are given off by vehicle exhaust and industrial 
emissions. Cities are centers for these types of pollution and suffer from smog 
accordingly (United States Department of Agriculture Forest Service, 2004). 
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Open spaces, in the form of urban forests, have been proven to alleviate air 
pollution, especially smog. Miller (1997) cites another study that determined the urban 
forest in two Chicago counties removed an average of 8.9 metric tons per day of 
particulate matter smaller than 10 micro meters.  
2.2.2 Social Importance 
In addition to the benefits described above, open spaces have numerous other 
positive effects on urban society and human habitability. Open spaces improve socio-
psychological quality in the city through the extension of the range of recreational 
activities. They also reduce the threat of overcrowding, and increase social interactions 
(Streans, 1989). 
Open spaces provide recreational areas that are settings for physical activities that 
benefit human health, such as walking and bike riding (Ulrich, 1986). Generally, a person 
will spend 15 minutes to a few hours daily in an outdoor recreation area (Stearns, 1989).  
The use of urban open spaces is not limited to physical use. People also enjoy 
“passive aesthetic enjoyment.” Some people prefer looking at open space rather than 
using it actively (Moore & Zube, 1989). Studies have found that passive use of open 
space can improve moods, help with cognitive functioning, and reduce stress (Ulrich, 
1986). 
Open space benefits the community as well as the individual.  A study of inner-
city gardens found that the presence of such gardens benefited surrounding communities. 
There were reductions in vandalism, cleaner streets, and more painted houses (Streans, 
1989).  An example of an open space program that benefits the community is the 
Philadelphia Green Program, which claims to be the most comprehensive urban green 
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program in the United States. Its mission since its inception in 1974 has been the ongoing 
care of community gardens, neighborhood parks and high-profile public green spaces in 
Philadelphia (Pennsylvania Horticultural Society [PHS], 2004).   
Michael Groman, manager of this program, argues that “the creation of quality 
open space in the neighborhood translates into a quality neighborhood” (Lerner & Poole, 
1999, p. 17).  One way that this program achieves results is through the converting of 
vacant land into park land. Figure 2.1 is a vacant lot before and after the PHS 
contributions (PHS, 2004). 
         
Before                After 
Figure 2.1: Before and After Comparison of a Vacant Lot 
 
2.2.3 Economic Importance 
Open space also provides important economic benefits. An example is the 
inflation of property values in land parcels adjacent to open spaces. In his study of the 
impact of parks and other opens spaces on the tax base, Crompton (2000) determined that 
developing outdoor recreation amenities will lead to a rise in surrounding property values 
and generate revenue. 
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Open space can also save in spending by performing tasks normally done by 
technology. Technology is often used to perform functions that nature could do more 
efficiently (Streans, 1989).  A study in Minnesota concluded that the strategic placement 
of trees have reduced air conditioning use by up to 25%.  
As mentioned in the previous environmental benefits section that open space 
helps with urban storm drainage. This proves to be an economic benefit by reducing man 
made drainage the city must create. A real world example is the City of Atlanta where its 
current tree cover has saved 883 million dollars by preventing the need for storm water 
retention facilities (Lerner & Poole, 1999). 
2.2.4 Summary of Benefits 
Open spaces provide many benefits to a city and are a vital part of a healthy urban 
setting. Environmentally, open space helps protect watershed resources, reduces air 
pollution and provides numerous other microclimatic benefits. Socially, open spaces 
provides gathering places with aesthetic value, and improves human habitability along 
with community pride. Economically, it helps boost nearby property values, and performs 
jobs that would otherwise be left to technology.  
 
2.3 History of Conservation in Worcester  
 The City of Worcester, as the major urban center in Massachusetts, has a definite 
concern for open spaces.  The following sections will briefly outline the history of 
Worcester, its relation to open space, and its efforts to preserve them.  Throughout its 
history, the City of Worcester has viewed open space many different ways.  The 
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development of the city has played a key role in shaping opinions and concerns for open 
space. 
 
2.3.1 Early Conservation Efforts 
During Worcester’s early history, open space was not much of a concern because 
it was so abundant.  Worcester was founded as a town in 1713 and remained a farming 
community for over 100 years as its population slowly and steadily increased 
(Farnsworth, 1934). 
In 1848 Worcester was chartered as a city and began developing a central core.  
Southwick (1998) notes, “Except for the central village, Worcester was mostly a 
farmland community with fields and woods and pastures connected by dirt roads and cow 
paths” (p. 5).  Despite its new city charter, the majority of Worcester remained 
undeveloped. 
 As time continued to pass, the City of Worcester was slowly developing, but open 
space was still very abundant.  Thus, there was little to no concern for the preservation of 
quality open spaces in the city, priorities were placed on the needs of a developing city.  
For instance, in 1848 there were only a few buildings using the city water system.  The 
remainder used wells for drinking water and outhouses for human waste (Southwick, 
1998).  Developing a city infrastructure was simply more important than focusing upon 
protecting and preserving the already abundant open spaces. 
 By the mid 1800s, the city had grown exponentially in population and industry as 
it steadily developed.  Because of the city’s industrial power and potential immigrants 
came to the city to take factory jobs and chase the American dream.  As a result, the 
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population of the city had grown from 6,000 in 1848 to over 100,000 by 1897 
(Southwick, 1998). 
 The growing industrial base began to encroach upon Worcester’s open space 
resources.  The outskirts of the city remained dairy and produce farms, but “east, north, 
and south of the common . . . [were] scores of smoking factories, shops and warehouses” 
(Southwick, 1998, p. 39).  The rampant industrialization of the city did not go unnoticed.  
The dirty and unsanitary atmosphere created by industrialization caused concern among 
many of Worcester’s citizens.  Under the leadership of Edward Winslow Lincoln, the 
Public Grounds and Shade Trees commission made vast improvements to the city’s parks 
and beauty spots (Southwick, 1998).  By 1898, through efforts like those by Edward 
Winslow Lincoln, Worcester held 12 parks which amounted to a total of 367 acres 
(Southwick, 1998). 
 Worcester continued to grow and develop well into the 20th century, reaching a 
population of 150,000 in 1912 (Southwick, 1998).  The World Wars further harnessed the 
nation’s industrial capacity and created new job opportunities in the industrial areas of 
the city.  Mainly because of these new job openings, 5 years after WWII Worcester 
reached a new peak population of 203,486 (Southwick, 1998). 
 In the years following WWII, Worcester began to feel the effects of the 
suburbanization trend that was sweeping the nation’s city hubs.  The population of the 
city began a long, steady population decline as workers moved their families into the 
surrounding suburbs that were being developed (Southwick, 1998).  Those that didn’t 
leave the city entirely, moved from the high-density housing in the center of the city to 
new low-density suburban inspired developments on the outskirts of the city that were 
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formed by subdividing the once abundant farmland that circled the city (Southwick, 
1998).   
 To combat this rapid land development, the Worcester Parks and Recreation 
Commission and the Conservation Commission began work in 1974 to create a 
conservation plan which would inventory existing recreation and unique areas of the city.  
In 1978 the Worcester Conservation Commission published the first survey of open space 
in the city.  This report set goals for the city’s open space preservation efforts and listed 
20 parcels that would be of interest to the city.  Little, other than a broader public 
knowledge, came of these efforts, as land consumption overwhelmed the citizens and 
organizations concerned with Worcester’s diminishing open spaces. 
 In the early 1980s, the population of Worcester recovered from these declines and 
began another growth boom.  This wave of people found it hard to live in the center of 
the city because of the 1% vacancy rate in the mid 1980s (Southwick, 1998).  As a result, 
many chose to develop new houses on the attractive lots which were formerly large farm 
parcels on the outskirts of the city.  A crisis arose as these parcels began to be swallowed 
up by subdivisions. 
 
2.3.2 “What’s Left Lists” 
 To combat this growing problem and strengthen the city’s conservation efforts, 
the Worcester Conservation Commission met in 1987 to create what would become 
known as the first “What’s Left List”.  The Conservation Commission worked in 
conjunction with numerous non-profit organizations and the general public to create a 
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useful and applicable plan for conservation throughout the city as well as develop a list of 
open spaces in the city that were not protected from development by law. 
 The clearly defined goals of the report were to (WCC, 1987): 
• Summarize relevant geographical, physical, and biological data on major 
open space parcels in the city in a standardized format that would be 
appropriate for computer entry, recall, and updates. 
 
• Create and apply a protocol for establishing acquisition priorities for open 
spaces. 
 
• Summarize diverse approaches for the acquisition and protection of open 
spaces. 
 
• Outline planning and maintenance strategies for open spaces that will be 
acquired under the plan. 
 
In an effort to meet these goals, the 1987 “What’s Left List” used a number of 
different approaches.  First, the Conservation Commission looked at previous reports on 
open space in the city, most importantly the 1978 survey on open space.  From these 
reports, the Conservation Commission reevaluated and updated the status of the sites 
identified within the report.  Another approach that was taken was to survey the city for 
vacant lots and tax-title properties that were greater than 5 acres.  Next, the Conservation 
Commission worked with the State Department of Fisheries and Wildlife and the 
National Heritage Program to identify any areas in the city that contained threatened or 
special concern species.  Finally, the 1987 plan created a site evaluation scheme that 
allowed for a systematic and quantitative approach for the analysis of identified open 
spaces.  The scheme included data such as home and number codes, parcel areas, 
ownership status, habitat type, as well as cultural and historical values (WCC, 1987).   
After much discussion, investigation, and analysis, the report named 51 sites 
which covered 2190 acres of land as candidates for open space protection.  Obviously the 
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city couldn’t fully attempt to acquire all 51 of these parcels at once, so to better focus 
their efforts, the Conservation Commission established a prioritized list of these open 
spaces.  Because a single numerical indexing method of prioritization was deemed 
subjective, the Commission decided to use a more simple ranking system where 
candidate sites were placed in a “priority pool” if they met certain criteria (WCC, 1987).   
In order for a site to qualify for a “priority pool” position, the site needed to 
contain state protected flora or fauna, watersheds, or a cultural or historical significance.  
Using this classification, the number of candidate sites dropped to 31 and these remaining 
sites were categorized by acreage in order to further trim the prioritized list to ten sites.  
The final prioritized 1987 “What’s Left List” is shown below (WCC, 1987): 
Cascades Park East/West 60.56 acres 
Coal Mine Brook 71.15 acres 
Stratton Hill 126.80 acres 
Nick Chase Estate 59.30 acres 
Broggard Farm & Higgins Estate 319.86 acres 
Poor Farm Brook North 85.43 acres 
Parson’s Estate 28.00 acres 
God’s Acre 17.15 acres 
Broad Meadow Brook 245.05 acres 
Crow Hill 42.25 acres 
Table 2.2: 1987 “What’s Left List” 
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 In 1996 the City of Worcester decided to update the “What’s Left List.”  This 
time, the update was conducted primarily by the Office of Planning and Community 
Development with help from the Greater Worcester Land Trust, the Worcester 
Conservation Commission, Massachusetts Audubon Society, and the Regional 
Environmental Council (Novick, 2004). 
 The 1996 “What’s Left List” tracked the progress made since 1987.  Of the ten 
sites listed on the 1987 “What’s Left List,” four had been permanently preserved and 
none of the remaining six sites had been completely lost to development.  Overall, the 
program was deemed a success to the conservation efforts of the city.  The data contained 
in the original “What’s Left List” also proved invaluable to the city’s conservation efforts 
as a whole.  Greater knowledge of its open space resources allowed Worcester to apply 
for grant money from the state for purchasing new land as well as to improve and 
maintain existing sites.   
 To continue the successful conservation efforts and insure that new, as well as 
old, data would be analyzed properly, the update used methods similar to those of the 
original “What’s Left List.”  The minor changes in methods only served to improve the 
plan’s effectiveness.  For example, tax-title property was immediately relayed to the city 
council, improvements were made to the site evaluation scheme, and public hearings 
were held in each of the city’s five council districts (Novick, 2004). 
 Following the execution of these improved methods, a new data set of potential 
sites was created and compared to the previous listing.  In addition to revealing 16 
additional candidate parcels, the 1996 update removed 15 sites from the list.  These 
deletions were the result of land being lost to development or permanently preserved and 
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protected.  The distribution of deleted sites included the loss of 8 sites totaling 200 acres 
to development and 7 sites totaling 480 acres were permanently preserved (City of 
Worcester, Massachusetts: Office of Planning and Community Development [OPCD], 
1996). 
 These encouraging results prompted the city to create another prioritized list.  
Following a prioritization method similar to the one used in 1987, 10 sites were 
designated as the highest priority for acquisition and preservation.  Again, the focus of 
the city remained on the largest parcels and those which connected or adjoined existing 
open spaces.  The final list is shown below (OPCD, 1996).  
 
Table 2.2: 1996 “What’s Left List” 
 
 In 1998 the “What’s Left List” was again updated by the same partners that took 
part in the update 2 years earlier.  This update again tracked the conservation progress 
Cascades Park East 41.26 acres 
Catholic Charities (Parcel K) 85.00 acres 
Coes Reservoir Abutters 100.26 acres 
Crow Hill 33.65 acres 
Higgins Estate 115.17 acres 
Kettle Brook North 29.60 acres 
Laurel Mountain 126.57 acres 
Poor Farm Brook North 46.73 acres 
Stoddard Estate/Brooks 43.62 acres 
Wigwam Hill and Coal Mine Brook 47.70 acres 
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that had taken place since the last update.  Again, the methods used for identifying and 
prioritizing open spaces in the city were very slightly changed from the original 1987 
plan.  Major changes were avoided because of the success that resulted from the “What’s 
Left List” approach to open space protection and its practiced methods of site 
identification.  Since the original report in 1987, only 200 acres of land were lost to 
development compared to the 574 acres that were permanently preserved (OPCD, 1998).   
 After applying the prioritization method, another list of ten potential sites was 
established.  Primary factors that played a role in the final list included acreage of the 
parcel, proximity to other open space sites, and importance to the surrounding 
neighborhoods.  Shown below is the finalized 1998 update to the “What’s Left List” 
(OPCD, 1998). 
Cascades Park East 41.26 acres 
Catholic Charities (Parcel K) 85.00 acres 
Crow Hill 33.65 acres 
Higgins Estate 115.17 acres 
Kettle Brook North 29.60 acres 
Laurel Mountain 126.57 acres 
Logan Field Extension 31.03 acres 
Poor Farm Brook North 46.73 acres 
Stoddard Estate/Brooks 43.62 acres 
Wigwam Hill and Coal Mine Brook 47.70 acres 
Table 2.3: 1998 “What’s Left List” 
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2.3.3 Open Space and Recreation Plan 
 The other major conservation effort in Worcester is the Open Space and 
Recreation Plan.  This plan is required by the Executive Office of Environmental Affairs 
and the Division of Conservation Services in order for the city to be eligible for State and 
Federal grants and funding.  These opportunities include the Federal Land and Water 
Conservation Fund Program and the Massachusetts Urban Self Help Program (OPCD, 
1995). 
 The Open Space and Recreation Plan comprehensively examines a city’s open 
space resources and recreational facilities.  The setting of the city is analyzed in the report 
to include regional context, history, population characteristics, and development patterns.  
The plan also must include an in-depth description of the city’s geography.  This 
inventory includes geology, soils and topology, landscape character, water resources, 
vegetation, fisheries and wildlife, scenic resources, and environmental problems (OPCD, 
1995).  This information allows for a better analysis of the city’s open space resources 
and shows where the city is lacking as far as conservation efforts are concerned 
 The action plan focuses the city’s open space and recreation efforts for the 
following 5 years.  This includes acquisition attempts that will be made as well as plans 
on how to better use and maintain existing open spaces.  Master plans are created for park 
facilities and conservation parcels.  The city’s existing parks are targeted for possible 
improvements and open spaces are prioritized for acquisition and protection (OPCD, 
1995).  
 28 
 In regards to the acquisition and prioritization of open space, the “What’s Left 
List” complements the Open Space and Recreation Plan.  The findings of the “What’s 
Left List” fit directly into the 5 year action plan of the Open Space and Recreation Plan. 
 
2.3.4 Early Conservation Effort Summary 
 In summary, as Worcester has developed, its attitude toward open space has 
changed accordingly.  As a farming community, Worcester’s open space was abundant 
and no conservation efforts were required.  When industry began to pollute the 
atmosphere of downtown, concerned citizens advocated for and developed an impressive 
park system.  In the aftermath of World War II, the industrialization that once promoted 
Worcester’s growth declined, and with it, the population also fell.  Even as the population 
declined, the postwar phenomenon of urban sprawl ate away at Worcester’s open space 
for the ensuing decades.  The sprawl accelerated in the 1980s as Worcester’s population 
was on the rise again.  Worcester’s response was the 1987 “What’s Left List,” its 
subsequent updates, and its application of the city’s Open Space and Recreation Plan. 
 The success of Worcester’s conservation efforts over the past 20 years has been 
built on the back of the “What’s Left Lists” and the Open Space and Recreation Plans.  It 
is imperative that these reports are kept up to date in order to continue and improve the 
success of Worcester’s conservation efforts. 
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2.4 Current Conservation Effort 
 The current need for an update to Worcester’s conservation efforts coincides with 
a statewide effort to establish a more active role and knowledge of urban open space 
preservation efforts.   
 In an effort to maintain its environmental resources and protect urban open 
spaces, the state is working on the Statewide Land Conservation Plan.  The final product 
must include conservation planning for the entire state; however, not much is known 
about conservation and open space preservation in urban areas (Kyei-Aboagye, 2005). 
 To gain a better knowledge of urban preservation efforts, the state has created a 
subcommittee called the Urban Working Group to explore the current state of urban open 
space preservation across Massachusetts.  Members of this committee include 
representatives from the Trust for Public Land, the Urban Ecological Institute, the State 
Executive Office of Environmental Affairs, and the Division of Conservation Services 
(Kyei-Aboagye, 2005). 
 The Urban Working Group intends to study urban conservation by examining five 
pilot cities throughout the state.  The pilot cities were selected as a representative sample 
of all urban areas in Massachusetts.  The list of pilot cities includes Worcester, Lawrence, 
Lowell, Holyoke, and Fall River.  With the knowledge gained from the studies of these 
cities and their conservation efforts, the state hopes to be able to apply these citywide 
efforts to other urban areas across the state. 
 As mentioned before, the last update of Worcester’s Open Space and Recreation 
Plan was in 2000.  The five year period during which Worcester was eligible for State 
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and Federal grants and funding is fast running out.  A new plan must be drafted by June 
2005 if the city is to continue its eligibility (Novick, 2004). 
 A City Open Space Advisory Committee has been assembled from various city 
divisions and relevant non-profit organizations.  The committee includes representatives 
from the Conservation Commission, the Parks and Recreation Dept, the Greater 
Worcester Land Trust, the City GIS Division, and the Massachusetts Audubon Society 
(Novick, 2005).  The chairman of the committee, Chris Gagne, is responsible for 
assigning members of the committee sections of the plan to complete.  Once the 
individual sections are complete, the chairman will then moderate discussions on the 
plan’s content and with the consent of the Open Space Advisory Committee, approve the 
final draft to submit to public feedback and the city council.  Following input from the 
city council, the plan is then revised accordingly and sent to the State Division of 
Conservation Services [DCS] for final approval.  Pending approval from DCS, the city 
will again be eligible for conservation grants and funding to aid in open space 
identification, acquisition, and maintenance. 
 Our sponsor, Colin Novick, is the Greater Worcester Land Trust’s [GWLT] 
representative on the City’s Open Space Advisory Committee.  The chairman has 
assigned the GWLT with the task of prioritizing open space throughout the city for 
acquisition and protection, as well as to target parks for improvements to their facilities. 
 Normally, the tasks that were assigned to the GWLT would be quite simple.  The 
most current “What’s Left List” would likely provide the data needed for acquiring and 
protecting lands.  However, the most recent update to the “What’s Left List” was 
completed in 1998 and is now out of date.  Many of the parcels on the list have either 
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already been conserved or permanently lost to development.  Now the GWLT must create 
a system that will allow for the identification and prioritization of open spaces across the 
city for eventual acquisition. 
 
2.4.1 Geographic Information Systems 
 Another idea that is fairly original to this most recent update of Worcester’s open 
space preservation efforts is the use of Geographic Information Systems programming as 
a major tool in identifying potential open spaces across the city.  GIS is a computerized 
program that allows for a wealth of information on land to be mapped so that a visual 
representation of the land in Worcester can be produced to allow for analysis.  By using a 
computerized approach to land identification and preservation, a greater accuracy and 
level of detail can be acquired, which results in a more reliable and trustworthy method in 
determining which parcels are most urgent and make the most sense to preserve. 
GIS uses a system of layers that display information on Worcester such as parcels, 
streets, buildings, census data, and aerial images.  When layers and their attached 
attributes are properly combined and explored, GIS becomes a powerful tool in 
conveying information relevant to where open space is most needed in the city (Heit, 
1991).  With the abundance of information that can be stored, organized, manipulated, 
and analyzed in GIS, the conservation efforts at both the state and city level should be 
even more productive, focused, and accurate than they have been in the past. 
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2.5 Background Conclusion 
 This chapter provides all the necessary background information needed to 
understand our research methods and results.  We began this chapter with a definition of 
open space conservation to clarify our project topic and avoid confusion with similar 
terms.  We then covered the many benefits of open space to show the importance of open 
space conservation, especially in an urban setting.  This was followed by a section on the 
history of Worcester and the city’s attitude towards open space to illustrate how the 
current problems with open space developed and are currently being dealt with.  Finally, 
this chapter briefly outlined the current efforts, both at the state and city levels, as to how 
to best deal with and conquer the problems and lack of knowledge on urban open space 
conservation.   
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3.0 Methodology: 
 In this chapter we will discuss the methods we used for our research. For this 
project we used previous methods of open space conservation to develop criteria for 
identifying open spaces valuable for conservation in Worcester. The goal of this project is 
to answer the following questions: 
• What methods have been used previously for prioritizing open space? 
• How can different attributes of open space be combined to identify important 
parcels for conservation? 
 
• What does the public use open space for and what attributes of open space are 
important to them? 
 
 
We used several different methods to accomplish our goals. To determine what methods 
have been used in the past, we interviewed several representatives from environmental 
organizations as well as retrieved past open space and recreation plans for Worcester and 
other cities in Massachusetts. Using the analysis of previous reports, we determined what 
attributes of open space have been considered important in the past. Making use of this 
information and Geographical Information System software, we identified important 
parcels for conservation within Worcester. To supplement this research, we also 
conducted an exploratory survey to determine which attributes of open space the citizens 
of Worcester find important, how they currently use parks and open spaces, and how they 
would like to use parks and open spaces. 
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3.1 What methods have been used previously for prioritizing open space? 
 Our goal for studying the previous methods of open space prioritization was to 
help determine how we could create meaningful data for the Open Space Advisory 
Committee. By understanding the previous methods of prioritization, we were able to 
determine what specific attributes of open spaces have been deemed important in the 
past.  
 To accomplish this goal, we interviewed individuals involved in with open space 
conservation. We conducted interviews with Kwabena Kyei-Aboagye, Jennifer Soper, 
and Scott Costello. Kwabena Kyei-Aboagye is the director of the Urban Working Group 
and works for the Executive Office of Environmental Affairs [EOEA]. It was important 
to talk to Mr. Kyei-Aboagye to understand what the Urban Working Group considers 
important for open space conservation. Additionally, we interviewed Scott Costello from 
the state’s GIS division to learn how GIS has previously been used in open space 
identification and conservation. Jen Soper works for the EOEA in the Division of 
Conservation Services. She reviews open space and recreation plans submitted to the 
state. By understanding what makes an open space and recreation plan a good plan for 
conservation, we were able to better formulate what we could do to help the City of 
Worcester form its own plan. 
 To better understand what the City of Worcester would like to accomplish with 
this revision of the Open Space and Recreation Plan, we also attended meetings of the 
Open Space Advisory Committee. These meetings with city officials helped us to 
understand what factors of open space the city deemed important as well as what should 
be represented through mapping software. 
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 We also looked at the reports submitted by Worcester and other cities in previous 
years to understand methods previously used for open space conservation. We obtained 
reports from other major cities in Massachusetts from Jen Soper. The reports we obtained 
were from Holyoke, Boston, Lawrence, and Fall River. We studied three sections from 
these reports: Community Goals, Analysis and Needs, and Goals and Objectives. 
Looking at these sections, we were able to understand how these cities formed their 
previous plans as well as what attributes they focused on to form them. 
 By studying previous plans for prioritization and interviewing important state and 
city officials we were able to form methods to analyze demographic and geographic 
information. Studying previous methods alone is not enough. It is important to apply 
these methods to a meaningful analysis of the current open space needs of Worcester.  
 
3.2 How can different attributes of open space be combined to identify important 
parcels for conservation? 
The goal of this project was to identify potential locations for conservation. Since 
land use and planning is a significant part of our project, a mapping system or program 
was essential to our process of identifying potential locations in Worcester for 
conservation. We decided to use Arc View 8.3, a GIS software tool developed by the 
Environmental Systems Research Institute, to fulfill these needs.  This program is used 
by both the GWLT and many state agencies. This ensured a free exchange of data 
between us, the GWLT, and any other agencies using Arc View software. 
Our initial objective with this GIS software was to identify the currently protected 
open spaces within Worcester. We accomplished this by first acquiring the City of 
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Worcester’s GIS data from Colin Novick at the GWLT. This data included parcel lines, 
council lines, street, pond, and lake information. Additionally, we obtained an attribute 
database providing us with open space information. Using the parcel information as well 
as the attribute database we were able to represent the protected open spaces of Worcester 
as a shape file. Shape files are used to save map geometry in a way that can be easily 
shared with other systems without losing information. Other methods of representing data 
in Arc View, such as graphical layers, are not as easily transported to other systems 
without data loss.  
With the protected open spaces identified, the next step was to determine what 
areas of Worcester were in close proximity to parks. We accomplished this by using the 
buffer function of Arc View. Buffers are shapes that highlight areas within a certain 
distance of specific features. By using an average of three miles per hour for a human’s 
walking speed; we determined that in five minutes a person could walk 1320 feet. This 
measurement was used to create a buffer that would approximate the distance someone 
could walk in five minutes. We also created a three minute buffer to further show what 
areas of Worcester were in a close proximity to a park. 
Our next step in identifying locations for prioritization was to obtain demographic 
information for the city of Worcester. We used the state’s online GIS database to find 
Worcester census and Environmental Justice datasets (Massachusetts Executive Office of 
Environmental Affairs, 2005). The data provided by the MassGIS database is in a 
statewide format. In order to use the data effectively we first had to use a clip function to 
get the rid of the data outside of Worcester’s boundaries. Using the census data and 
acreage of the census blocks, we were able to determine the population density of 
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Worcester’s neighborhoods. The environmental justice layer was also used to display 
what areas of Worcester had a low income, high minority population, high foreign born 
population, or high non-English speaking population. These factors of environmental 
justice help to show what areas of Worcester are high priorities for parks and open space 
conservation.  
To contrast the demographic information, we decided it was also important to get 
an environmental view of the City of Worcester. Again from the state’s MassGIS 
database we obtained a wetlands dataset. Using the wetlands layer we also created a 15 
and 30 foot buffer around wetlands showing the lands protected under state and local 
laws. We also used printed maps provided by Colin Novick that showed the location of 
vernal pools and important wildlife in Worcester. Using these maps, we were able to 
represent the same data within GIS and create digital maps showing the areas of 
Worcester which have ecological significance. 
After identifying the areas of Worcester with both social and ecological 
significance, it was important to determine where there was land open for conservation. 
We approached this in two steps. Firstly, using the parcel dataset we were able to filter 
the parcels by classification. Each classification code determines what the parcel is 
currently used for. 
State Class Code Class Code Description 
130 Residential Vacant Land 
131 Residential Vacant Land (Potentially 
Developable) 
132 Residential Vacant Land (Undevelopable) 
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390 Commercial Vacant Land 
391 Commercial Vacant Land (Potentially 
Developable) 
392 Commercial Vacant Land (Undevelopable) 
440 Industrial Vacant Land 
441 Industrial Vacant Land (Potentially 
Developable) 
442 Industrial Vacant Land (Undevelopable) 
601, 602 Chapter 61 Land (Forest Land) 
712-721 Chapter 61A Land (Agriculture) 
803, 805 Chapter 61B Land (Recreational Land) 
Table 3.1- State Classification Code (Massachusetts Department of Revenue, 1998) 
 
We decided to filter down to two basic types of land, vacant lots and chapter 61 parcels. 
Chapter 61 land is agricultural, recreational, or forestry land that is given a tax break. 
This allowed us to create a shape file of land that could potentially be conserved in 
Worcester. To further get a better view of vacant land in Worcester it was important to 
obtain aerial photography. Again, using the MassGIS website we were able to obtain 
aerial photographs from 2001. Using the coordinate system already in place for both the 
aerial photography and the other datasets we worked with, we were able to align the 
photos to the other mapping data. 
 With the vacant lots of Worcester now identified, we were able to create maps 
that could be used for meaningful analysis. Using the census data in the form of 
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population density, parcel lines, vacant lots, protected open space, and the walking 
distance buffers we were able to create a map that shows which vacant lots in Worcester 
are both in high density neighborhoods and not in the proximity of other parks. 
Additionally, a similar map was created using the environmental justice information. For 
both these maps the vacant lot information was clipped based on whether or not it 
intersected with the walking distance buffers and then again clipped if it was not within 
an environmental justice or high density neighborhood. We also created another shape 
file showing vacant lots that were greater than ten minutes from other open space areas, 
or 2640 feet, to represent possible vacant lots in areas extremely far from other open 
spaces. We created another map using the environmental factors of wetlands, vernal 
pools, and significant wildlife that highlighted vacant lots in a similar manner. All the 
resulting vacant lot layers, in addition to being represented on their respective maps, were 
combined on one map (see Appendix A for screenshots of each map).  
The use of GIS software is a powerful tool in planning out open space 
conservation but it also has some limitations. Most importantly, all of the information 
available to use was not up to date. Many of the datasets we used were last updated 
between the year 2000 and the present. This created some minor discrepancies between 
datasets. For example, the aerial photography was particularly out of date; the photos 
were taken in 2001. Areas on the aerial photography that appeared to be undeveloped 
were shown to be developed according to the more recent building and parcel layers.  
Another limitation of using GIS is that much of the open and unprotected land in 
Worcester is not as easily identifiable as vacant lots. Privately owned land, such as that 
held by universities, cannot be easily singled out through filters. The only way to find 
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open land that is privately held is through analyzing the aerial photography and using 
knowledge of Worcester or field studies to determine where this land may be. For such 
data to be useful and relevant, it is important that a professional conducts the field studies 
or analyzes the aerial photography. Additionally, the task is quite time consuming both in 
identifying locations from aerial photography and verifying what is currently at that 
location. Due to these restraints, it was not possible for us to analyze the aerial 
photography to determine where additional open spaces may be in Worcester. 
While the use of GIS software aids greatly in determining what vacant lots and 
other open spaces in Worcester are important for conservation, use of GIS software alone 
does not provide a complete picture.  The data provided through use of GIS does not 
accommodate human preference and opinions. Public support is essential to successful 
land conservation. If the public does not support the current project of the city, state, or 
local non-profit organization then it is highly unlikely that the funds necessary to 
conserve the parcel can be obtained. Additionally, the efforts towards conservation are 
for the people. Organizations attempt to conserve and protect land not just for their own 
goals but to better the surrounding community. This creates a need to determine a city’s 
needs and wants regarding open space when trying to create a conservation plan. 
To help the GWLT and the City of Worcester in its conservation plan we realized 
it would be important to obtain public opinion regarding open space. In preparation for 
this, we decided to use information on hand at the GWLT office to input into a database 
what facilities are provided by parks in Worcester (Novick, Novick, Sabulis, 1998). 
Using this information, we could then represent what each park in Worcester provided in 
terms of facilities on a map. We were able to understand where in Worcester a particular 
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activity could be performed. This allowed us to determine where in Worcester popular 
activities were not available to the surrounding residents. Using public opinion combined 
with this data, we can determine what types of facilities are needed in each area of 
Worcester. 
 
3.4 What does the public use open space for and what attributes of open space are 
important to them? 
 To properly understand the City of Worcester’s conservation needs and wants it 
was essential to understand what the citizens of Worcester thought about conservation. 
Understanding what the public thinks of the open spaces and parks available to them 
allowed us to identify locations in Worcester for conservation. We determined that in 
order to meet our objectives of understanding the public’s opinion of open space a public 
survey would be required. 
 Administering a survey requires careful planning. Properly preparing a survey 
requires that we must specify the survey’s intent, assess available resources, define the 
population, review pertinent literature, determine the data collection technique, develop 
the survey, and determine the sampling procedure (Newman, 1998).  
 To create a good survey it is important to have a specific intent. This involves 
devising a basic question the survey will answer, explaining what will be done with the 
information yielded, and identifying who will be surveyed to gather the information 
(Newman, 1998). We determined that our survey will answer the questions, “What do 
people do in open spaces?” and, “What are the attributes of open spaces that people find 
important?” Our intended audience for gathering this information will be the park using 
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population of Worcester. The information gained from our survey was presented to both 
the GWLT and the Open Space Advisory Committee so they could make informed 
decisions regarding Worcester’s needs in the Open Space and Recreation Plan update.  
 Properly forming the questions for our survey required that we not only 
researched what made a survey question a good question but also what other cities and 
organizations have used previously for open space surveys. Our major concerns while 
forming the survey were clarity, length and, pertinence, and types of responses (Dillman, 
2000). We designed our survey to be completed within a relatively short amount of time 
as well as be clear for the person taking the survey (please refer to appendix B for a copy 
of our survey). We wanted to ensure that the survey would be easy for someone to take 
without confusion. Due to this our questions were mostly closed ended.  
With the structure of our questions being mostly close ended and our time 
constraints we decided to have the survey be self-administered. We did not have enough 
time to administer surveys in any other manner. Our population sample was entirely 
English speaking and able to read so a self-administered survey would not face any 
language or education barriers. To ensure a high response we decided to directly 
administer the survey to our population (Newman, 1998). Given our smaller sampling 
size such a high response rate was essential to obtain a large enough data set for analysis. 
The next step in planning was to evaluate the resources at our disposal to conduct the 
survey (Newman, 1998). 
 Even without a budget or a large amount of time, we were still able to get a large 
number of contacts. We obtained contact information for a wide variety of neighborhood, 
religious, and community organizations from Colin Novick (refer to Appendix C). We 
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were able to contact many of these organizations and administer the survey to their 
members. Due to our time constraints our sampling method was based on the 
convenience of being able to meet with these groups rather than conducting a 
probabilistic survey by phone or e-mail.  
 
3.5 Conclusion 
 Through these methods we were able to successfully answer our research 
questions. Each research question provided us with another perspective on how to form a 
plan for open space. By understanding the previous methods for prioritization we were 
able to identify key attributes in GIS for conservation. While this provided us with a lot 
of data on important areas of Worcester for conservation it was not enough for a 
complete prospective. To gain the public’s opinion of open space we also administered a 
survey to understand how parks and open spaces in Worcester are currently used. All of 
this data helped us identify important areas in Worcester that could potentially be 
conserved. 
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4.0 Analysis: 
 In this chapter we will describe how we analyzed our data and information that 
we gained through organizational interviews, reviewing previous open space and 
recreation plans from across the state, working with GIS programming, and administering 
our public opinion survey.  The analysis of these methods provided us with a greater 
familiarity with Worcester’s stance on open space and how land across the city can best 
be identified, prioritized, and protected.    
 
4.1 Previous Reports 
 In order to make this update of Worcester’s open space plan most effective, we 
felt it would be a good idea to look at how other cities and organizations across the state 
had prioritized open space in the past.  To do this, we met with Jennifer Soper of the 
Division of Conservation Services, Kwabena Kyei-Aboagye of the Executive Office of 
Environmental Affairs, the City of Worcester’s Open Space Advisory Committee, and 
Scott Costello of MassGIS.  In this section of our report we will present and analyze the 
information we attained relevant to open space identification, prioritization, and 
protection. 
  
4.1.1 Jennifer Soper of the Division of Conservation Services 
 On February 2, 2005 we met with Jennifer Soper of the Division of Conservation 
Services branch of the Executive Office of Environmental Affairs.  She is responsible for 
reviewing and approving Open Space and Recreation Plans for every city in 
Massachusetts.  Because she works so closely with these plans, we were able to acquire 
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open space and recreation plans for Boston, Holyoke, Lawrence, and Fall River.  
Through reviewing these plans, we found methods of open space prioritization and 
important criteria used by cities in a situation similar to the one that Worcester is 
currently facing regarding its open space update. 
 The Boston Open Space and Recreation Plan we analyzed was the 2002 – 2006 
update.  During our analysis we learned about the Boston Park Commission’s Open 
Space Acquisition Policy, which indirectly states the attributes that the City of Boston 
finds important in open spaces.  The policy validates the Park Commission’s decisions to 
acquire new open spaces.  An open space may be acquired if it: 
• Responds to public demand for facilities 
• Protects scenic areas and establishes buffer zones 
• Closes gaps in the existing open space system 
• Protects natural and cultural landscape resources 
 The Holyoke Open Space and Recreation Plan that we analyzed was the 1999 
update.  Holyoke named several recreational and open space goals having to do with the 
acquisition and protection of open space.  The city is first trying to acquire lands that will 
aid and build upon their preexisting citywide trail network that links open space and 
recreation areas throughout the city.  Of particular concern to the city was the acquisition 
and protection of areas near wetlands, sensitive habitats, flood plains, scenic areas, and 
water resources. 
Another approach that was taken in Holyoke’s open space update was the creation 
of an inventory of recreation facilities to see where recreational facilities were lacking 
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and open space opportunities could be better distributed across the entirety of the city.  
This resulted in preservation priorities for open spaces that met the community’s needs. 
 In 2000, Fall River had several approaches dealing with the acquisition and 
preservation of open space in their city.  A major factor in Fall River’s open space 
identification process was the location of the potential open space sites.  Fall River was 
particularly targeting lands, that when acquired, could be incorporated into new 
developments or existing neighborhoods.  In this aspect, Fall River was aiming to 
improve its overall aesthetics as well as make open space more accessible for all.  In 
addition, Fall River placed a priority on open spaces that would support a wide range of 
outdoor activities.  As a result of this priority, waterfront land as well as land that 
increased open space connectivity was highly regarded. 
 The final Open Space and Recreation Plan we analyzed was the 2004 update from 
Lawrence.  Again, this plan mentioned many open space attributes that it found important 
when considering a parcel for acquisition and protection.  One of the approaches that 
Lawrence took to its open space plan was a public survey that addressed community 
needs.  From the results of this survey, the city decided to target small pocket parks in 
dense areas of the city.  In addition, the public desired better access to waterfront 
activities and a greater connectivity of parks via a trail system.  In addition to the survey 
results, Lawrence felt it highly important to preserve wetlands and other sensitive areas of 
natural resources.  A final priority that Lawrence held was the conversion of vacant land 
and brownfields into active parks and recreation areas. 
 Our meeting with Jennifer Soper and the subsequent analysis of other city’s 
reports offered invaluable insight as to how to improve Worcester’s open space 
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identification and preservation methods.  Our analysis revealed that each city had similar 
criteria for the acquisition and prioritization of open space mentioned in their individual 
Open Space and Recreation Plans.  From our analysis, we can conclude that open space 
has an increased priority for acquisition and protection if it: 
• Responds to community demands or needs 
 
• Is a scenic area or protects misuse by acting as a buffer to development 
 
• Connects one or more existing open spaces, trail networks, or neighboring 
communities 
 
• Protects natural resources including flora, fauna, and watershed concerns 
 
4.1.2 Kwabena Kyei-Aboagye of the Executive Office of Environmental Affairs 
 On January 28, 2005, we met with Kwabena Kyei-Aboagye to discuss his role in 
the statewide conservation scheme and to gain insight into what he feels is important in 
urban open space conservation.  He works for the EOEA and is the chairman of a state 
level open space committee known as the Urban Working Group. Through interviewing 
Kwabena Kyei-Aboagye we learned that one of the most important purposes of EOEA 
involvement in the committee is to see that all citizens have representation in the open 
space decision making process. In particular, the EOEA is concerned with people who 
lack a political voice because they live in environmental justice neighborhoods.  
 Environmental justice is a policy adopted in 2003 in support of Article 97 of the 
Massachusetts Constitution. Environmental justice neighborhoods are defined as areas 
with (Executive Office of Environmental Affairs, 2002): 
• Low income; the median annual household income is at or below 65% 
of the statewide median income. 
 
 48 
• Foreign born population; 25% of the residents are identified as not 
U.S. citizens at birth. 
 
• Minority population; 25% of the residents are identified as minorities. 
 
• Non-English speaking population; 25% of the residents are identified 
as lacking English proficiency.  
 
This policy guarantees all people the right to a healthy environment. The EJ policy also 
supports another EOEA initiative called the Community Preservation Initiative [CPI].  
The goal of the CPI is to preserve and protect Massachusetts’ natural resources through 
community based public input. 
 From the interview with Kwabena Kyei-Aboagye, we found that environmental 
justice is an issue that needs to be addressed in the Worcester open space update.  
Especially in urban areas, environmental justice has not been fully considered in open 
space conservation.  Not only is the state directly looking for environmental justice to be 
addressed in the update, it lends itself to suggest that pocket parks and equal access to 
quality open spaces are important ideas to remember when attempting to identify and 
prioritize urban open space for conservation.  
 
4.1.3 The City of Worcester Open Space Advisory Committee 
 On February 3, 2005, we attended the first City Open Space Advisory Committee 
Meeting.  Because this was the first time the group had met, the meeting tended to be an 
informal introduction of each of the partners in the citywide project.  However, from the 
limited discussion that did take place, we were able to determine which GIS maps the 
group felt would be most useful in their final decisions as to which open spaces to target 
for acquisition and protection.   
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 We found that the group would most like us to provide for them a GIS map 
showing the city’s population density with an overlay of unprotected vacant lots and 
protected open spaces.  These types of maps had been helpful in defining Worcester’s 
open space needs in the past.  From this request and the subsequent conversation at the 
meeting, we were able to determine a couple of important attributes that the city is 
looking for in its open spaces.  First, we were able to conclude that the city is specifically 
concerned about its high density neighborhoods and the ability of the citizens in these 
areas to access quality open spaces.  In addition, we were able to determine that unlike 
prior open space efforts, the city is not completely concerned with focusing all their 
efforts on the largest parcels in the city.  In fact, the city will most likely be using our 
map to identify potential pocket parks, which are small vacant lots in developed areas 
that could be converted into aesthetically pleasing recreation or socializing parks.  
 
4.1.4 Scott Costello of MassGIS 
 On January 20, 2005, we went to the State Office of Geographic and 
Environmental Information to meet with Scott Costello, the Open Space Coordinator of 
MassGIS.  From our interview with him, we were able to use his expertise in the GIS 
field to aid us in our own work with the program.   
 Our interview with Mr. Costello yielded results that reinforced the importance of 
using GIS in our analysis of Worcester’s open space.  He stressed the importance of this 
technology in environmental analysis because of the time, money, and guesswork that it 
eliminates.  Also, he mentioned that all major city and state departments are now using 
GIS and for our work to be useful and compatible at all levels, there was no other choice 
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than to use GIS programming in our analysis of the city’s open spaces.  With the 
knowledge we gained from this interview, we were prepared to tackle GIS and use it as a 
major tool in our work with Worcester’s open space analysis. 
  
4.2 Geographic Information System Analysis 
By understanding the previous methods that organizations and cities took to 
conserve land, we were able to determine what attributes were important for a parcel to 
have to be considered for conservation. Using this knowledge and GIS, we were able to 
collect and represent where potential areas for conservation may be in Worcester. 
Through the data available to us from the MassGIS website and other sources, we were 
able to create five maps for open space analysis. 
 
4.2.1 Analysis of Vacant Land Based on Density 
 The first map we created used density to identify important vacant lots (see Figure 
4.2 and Appendix A, Figure A.1). This map used a shading of density overlaid with 
protected open spaces in green and vacant lots in yellow. A five minute walking buffer, 
or 1,320 feet, was also represented on the map by the red hash marks and dotted lines. 
The combination of these elements allowed us to identify vacant lots in Worcester that 
were both in high density areas and distanced from existing open spaces. 
Given the high variance in population density across Worcester, determining 
meaningful values for each interval required careful consideration. While the mean 
density of Worcester is relatively low, there are areas with very high density. As seen in 
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Figure 4.1, while the majority of the population is below 50 people per acre the density of 
Worcester in parts can reach 234 people per acre. 
 
 
Figure 4.1: A Graph of Population Density by Census Block  
(measured in Population/Acreage) 
 
Using a division based on a set interval would misrepresent Worcester. Many areas of 
high density wouldn’t appear clearly on the map with a set interval and much of the data 
would be grouped in the lower intervals.  
Due to this, we decided to use standard deviation to divide the data into ranges. 
The average population density of Worcester was 14.32 people per acre and the standard 
deviation was 17.02. We used a one standard deviation interval with four divisions. Areas 
with -.5 standard deviations to .5 standard deviations of the mean population were 
defined as average density. Low density areas were areas with density less than .5 
standard deviations of the mean. Areas with .5 to 1.5 standard deviations were classified 
as high density. Very high density areas were areas with density greater than 1.5 standard 
deviations of the mean. Low density areas were given a clear shading and aren’t visible 
on the map. The remaining densities were shaded in an increasingly darker shade of grey 
with very high density areas being shaded black. This method allowed for our map to 
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represent a wide variety of densities accurately while still making it clear where the high 
density areas of Worcester are. 
After properly determining intervals for the population density, we needed to 
identify the vacant lots that were important based on this method of analysis. We 
accomplished this by creating a shape file of vacant lots based on population density and 
proximity to other open spaces. To identify only the important lots we decided that they 
must be in or bordering high or very high density neighborhoods and not within five 
minutes of other open spaces. The resulting shape file identified several locations 
throughout Worcester. These vacant lots were colored red to make them stand out over 
other vacant lots. Many of the identified vacant lots, such as the one shown in Figure 4.2, 
were smaller in size and located towards the center of the city. 
 
Figure 4.2: A Portion of a GIS Map Showing Population Density 
 
These potential pocket parks are important to identify because they are the only parcels 
left for conservation in the more densely populated areas of Worcester. Additionally, they 
are harder to find than larger parcels and without an analysis based on density and other 
factors it is hard to determine which parcels are best for conservation. 
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4.2.2 Analysis of Vacant Lots Based on Environmental Justice 
Environmental justice [EJ] is another important criterion for identifying parcels 
based on demographic factors. Open space conservation efforts are important for EJ areas 
for several reasons. First, the residents in EJ areas are less likely to participate, or are 
unable to actively participate, in the protection of open space. This can cause EJ areas to 
often times receive less attention than areas with more active participants in the 
conservation process. Additionally, the benefits of open space are often times most 
beneficial to these neighborhoods (Kyei-Aboagye, 2005). 
Using the EJ information from MassGIS we were able to represent the EJ areas of 
Worcester in a similar manner to population density (see Figure 4.3 and Appendix A, 
Figure A.2). Each type of EJ criteria, or combination of criteria, was given its own 
coloring. Again we used the five minute, or 1,320 foot, walking distance buffer as red 
hash marks and dotted lines. Also, the protected open spaces where colored green and 
vacant lots as yellow. 
 After properly representing the various types of environmental justice areas, the 
important vacant lots were identified. Similar to the density map, vacant lots in or 
bordering EJ areas and further than five minutes from other open spaces were colored 
orange. The results of this analysis were largely similar to the density analysis. Figure 4.3 
shows the important vacant lots (orange) that were identified for being in a low income 
and minority population neighborhood (tan). 
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Figure 4.3: Portion of GIS Map Showing Environmental Justice Neighborhoods 
 
The majority of the identified lots were in the center of the city and smaller in size. Once 
again, this proved to be a useful method for identifying potential pocket parks that are 
valuable for conservation. 
 
4.2.3 Analysis of Vacant Lots Based on Environmental Significance 
 In addition to the demographic criteria for identifying vacant lots, we used 
environmental factors. For our environmental analysis, we obtained five layers from the 
MassGIS database: certified vernal pools, potential vernal pools, wetlands, priority 
habitats with rare species, and estimated rare wildlife habitats. Vernal pools are seasonal 
ponds that may dry up for portions of the year (Massachusetts Executive Office of 
Environmental Affairs, 2005). While they contain no fish, they are a habitat for many 
other species such as amphibians. Estimated Wildlife habitats are created based on the 
analysis of population records and species habitat requirements. Similarly priority 
habitats for rare species are determined based on population records of state-listed rare 
species (Massachusetts Executive Office of Environmental Affairs, 2005). 
 We combined all these environmental factors into one map (see Figure 4.4 and 
Appendix A, Figure A.3). The certified vernal pools and potential vernal pools were 
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represented by dark blue and teal dots respectively. Green hash marks represent areas 
with estimated rare wildlife and orange shaded areas are priority habitats with rare 
species. Wetlands were represented by blue areas with green streaks. The combination of 
these layers gave a good impression of the areas with environmental significance in 
Worcester. Like the other maps vacant lots (yellow) and protected open spaces (green) 
were also represented. Due to the environmental nature of this map, rather than 
demographic, we decided the five minute walking buffer was not necessary. The 
locations with environmental significance were important for conservation regardless to 
proximity to other locations. 
 Using the environmental layers we were able to again identify important vacant 
lots (red) as seen in Figure 4.4. The lots were identified based on being in, containing, or 
bordering any of the environmental factors we considered.  
 
Figure 4.4: Portion of GIS Map Showing Environmentally Important Areas 
 
This analysis produced vastly different results than our previous methods, as can be seen 
by the parcel above. Much larger parcels located on the edges of the city were identified. 
The parcel in the figure above contains a wetland (seen on the right side of the red lot), 
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priority habitat of rare species, and estimated rare wildlife habitat. Additionally, a 
certified vernal pool is in close proximity (represented as the dark blue dot), although not 
in a vacant lot. 
 
4.2.4 Compilation of Vacant Lots 
 While each map produced gave us information where important vacant lots in 
Worcester were located, it is tough to compare each map to each other. Not only are the 
results not directly comparable to each other, but it was proved difficult to identify the 
same parcel across several maps. To make a comparison between maps easier, we created 
a compilation map with the results of all of our previous maps. 
 The compilation map identified the important vacant lots from all the previous 
maps (see Figure 4.5 and Appendix A, Figure A.4). This was done in such a way that it 
was easy to tell why each parcel was identified as important. One last factor was also 
included in this map. To represent vacant lots that were extremely far from other open 
spaces, parcels which were ten minutes, or 2,640 feet, from other open spaces were also 
identified (red dashed outline). The vacant lots that were identified previously as 
important, based on density and proximity to existing open spaces, were colored dark red. 
Similarly, vacant lots that were important based on environmental justice were outlined 
in yellow. Environmentally important vacant lots were overlaid with a green hash.  The 
remaining vacant lots that weren’t identified as important based on any of our previous 
methods were colored a light blue. 
 This created a very easy to understand map that showed which lots were 
especially important. In the Figure 4.5 you can see two parcels that are important based 
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on environmental reasons. While on the bottom right there are two parcels that are 
important for being in both a high density area and environmental justice area. 
 
 
Figure 4.5: A Compilation of Important Lots 
 
4.2.5 Aerial Photography 
To further supplement our results, we also created a map showing aerial 
photography (see Appendix A, Figure A.5). The purpose of this map was to allow for the 
understanding of what was actually contained in the vacant lots around Worcester. This 
map was kept simple and only displays vacant lots (outlined in yellow) and protected 
open space (outlined in green). 
Additionally, with this map it is possible to scan the lots and parcels around 
Worcester to find additional areas that may be conserved. Since only vacant lots appeared 
in the previous maps, this added feature allows for additional areas to be identified for 
conservation. Unfortunately, due to our time constraints we were unable to scan the aerial 
photography to identify additional locations. 
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4.2.6 Summary and Limitations 
 The results of our analysis of the vacant land and open spaces of Worcester 
provided important information. It is easy to understand from the maps that the inner city 
of Worcester is in need of pocket parks based on the high density and environmental 
justice factors present there. Additionally, the outer sections of the city have larger 
parcels that are important for conservation based on environmental factors. 
 It is important to note that there are some limitations to the results of our GIS 
analysis. Most important are the limitations of our method for identifying vacant lots. By 
using classification codes to identify vacant lots, some potential land was not properly 
identified. Lots with other uses, such as land owned by a university or the Worcester 
Airport, are not represented as they are not considered vacant even if there is nothing on 
the parcel. Additionally, large or medium sized parcels with a building on only one 
portion of the land, such as a small house on a large parcel of land, will not be considered 
vacant. With so many areas of Worcester not being identified for conservation due to 
limitations of GIS, it was important to do additional work to determine where in 
Worcester there were places to conserve.  
 
4.3 Public Opinion Results 
 In order to make this update to Worcester’s open space plan a success, the citizens 
of Worcester need to be behind the city’s efforts.  As noted in chapter 3, we felt the best 
way to gain the general public’s input on open space was through a survey. Refer to 
Appendix B for a copy of the survey. 
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4.3.1 Survey Analysis 
 We administered 69 surveys and 60 of those surveys were returned, giving us a 
response rate of 87 percent.  A more detailed distribution chart of our survey 
administration can be found in Appendix C.   
 To analyze the data, we used Microsoft Excel and Arc View.  Excel allowed for 
us to enter data into tables and transfer it into graphs that could be easily analyzed.  Our 
analysis work with the survey responses in GIS allowed us to visually represent our data 
on maps of Worcester. 
 Using the information entered through Excel we created several graphs. Our first 
graph reports the frequency the respondents to the survey that participated in various 
activities listed for question #3 (see Figure 4.6).  
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Figure 4.6: Frequency of Participation in Activities 
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Figure 4.6 shows how often each respondent participated in certain activities. One 
important result we were able to obtain from this analysis was a strong favoring of 
passive recreational activities. Our respondents tended to admit to enjoying more relaxed 
activities, such as picnicking, hiking, walking & running, and resting & relaxation.  
 Our next graphs involved displaying how respondents traveled to local parks and 
how long they took to get there (see Figure 4.7 and Figure 4.8).  
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Figure 4.7: Methods of Transportation  
 
Figure 4.7 shows the responses to question #5 of our survey. The frequency of each 
response is graphed to show which type of transportation was most often used by our 
respondents. 
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Time Traveled to Open Space
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Figure 4.8: Time Taken to Travel to Open Spaces 
 
 
Following question #5, question #6 asked how long respondents took on average to travel 
to parks and open spaces. Figure 4.8 shows the frequency of each of the three choices as 
well as the number of non-responses for the question. Looking at the analysis of how 
people traveled to parks and open spaces, we noticed that the majority of respondents 
traveled by car while none took public transportation. Additionally, the majority of 
respondents said they traveled over 15 minutes to parks on average. These results 
indicated that there isn’t enough open space in Worcester to provide adequate amount of 
parks within a short distance. 
 To further supplement both our maps and survey results we also used GIS to 
analyze the survey results (see Appendix A, Figure A.6). Using a function known as geo-
coding, each respondent’s location, based on nearest intersection, was represented by a 
point. Each point contains information about all of the respondent’s answers. While this 
data can be used to generate a wide variety of results, the limitations of our survey would 
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have made most of the results inaccurate and useless. Despite the limitations we were still 
able to produce useful information. The locations of the respondents on the map show 
how well the survey is getting responses from various parts of the city. We were also able 
to identify the open spaces named by the respondents. These locations were often 
partially vacant and being able to identify these locations adds to pool of potential sites 
for conservation. 
 
4.3.2 Limitations to Public Opinion Survey Analysis 
 Given our time constraints, our data collection was limited.  From the onset, our 
survey had resource problems.  The time and money required to complete a citywide 
survey of public opinion is far greater than our 7 week window of opportunity would 
allow.  Thus, we didn’t have a perfectly designed and tested survey process and our 
survey suffered from both sampling and non-sampling error. 
Our survey suffered from coverage error. Coverage error results from not giving 
every citizen of Worcester an equal chance to respond to the survey (Dillman, 2000).  
The main cause of our coverage error in our survey was the fact that our sampling 
method that was based upon convenience.  Due to time and money constraints, our 
method of sample selection was admittedly wrought with selection bias.  We were only 
able to contact a few groups across the city that had a close relationship to the Greater 
Worcester Land Trust, and as a result, the data we received is not representative of the 
entirety of Worcester and its population.  The people that did choose to respond to our 
survey tended to be more environmentally educated and as a result, the responses tended 
to be of an environmentally friendly nature. In addition, the people responding to the 
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survey were often of similar demographic types, specifically over thirty, non-minority 
populations. This may be significant in skewing the results for activities towards more 
passive activities. 
 Our survey also contained a fair amount of non-sampling errors that should be 
noted.  Non-sampling errors can be classified as design errors, administration errors, 
response errors, and non-response errors (Aaker, Kumar, Day, 2001).  Without being able 
to fully test our survey, it was inevitable that our survey suffered from measurement 
error, the error caused by questions being presented in such a way to cause inaccurate or 
not interpretable responses (Dillman, 2000).  The questions that most often exhibited 
measurement error were questions one, four, and nine.  The full survey can be found in 
Appendix B. 
 The first question on the survey dealt with individuals’ attitudes towards open 
space preservation.  Unfortunately, this question suffered from unwillingness on the 
respondents’ part to answer accurately.  This problem is due to a prestige seeking and 
social desirability response bias.  Due to the structure of the survey, respondents felt that 
pro-conservation views were desired by us as the administrators. Additionally, people 
seemed to generally feel that pro-conservation views were more socially acceptable and 
thus they felt pressured to answer in such a manner. When people answer questions 
according to what will make them look socially acceptable in the eyes of the people 
analyzing the survey this type of bias occurs (Aaker, Kumar, Day, 2001).  Almost all of 
our respondents indicated that preserving open space is “very important” in their opinion.  
This trend was expected because we were sampling from a list of environmental, 
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religious, historic, and cultural organizations, but we suspect that social acceptability bias 
played a role in eliciting this trend as well. 
 Questions four and nine, which dealt with how and where people would like to 
use open space, suffered from an inability to respond.  The response rates for both of 
these questions were very low, less than 50% for both questions. This type of error occurs 
when respondents are unable to answer the question because of ignorance or 
forgetfulness.  This may lead to error because people may make things up in an attempt 
to please the people administering the survey (Aaker, Kumar, Day, 2001).  We attempted 
to combat this error by using a technique called aided recall, which involved reminding 
respondents of activities before they were asked to complete the open ended question 
posed in question four.  However, people in our sample couldn’t always come up with an 
activity that they would like to participate in that Worcester doesn’t currently support, nor 
could they always name a vacant lot that they would like to see preserved in the future.  
Another problem that we came across with these particular questions was a sharing of 
information between respondents, called interference.  Mainly because of the small, 
informal format of the meetings where the survey was administered, people tended to 
discuss these open ended questions and often ended up putting down the same responses; 
thus, causing further error in our already limited results. 
 
4.4 Conclusion 
 By analyzing previous reports, GIS information, and public surveys we were able 
to help identify important locations for conservation within Worcester. The results from 
this report will not only help the city of Worcester form its Open Space and Recreation 
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Plan, but will also help to model a conservation plan for other cities in Massachusetts. 
The results from our report are not final, there is still much work to be done in forming 
the Open Space and Recreation Plan and much of what we did needs to be expanded 
upon by others.  
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5.0 Conclusion: 
This chapter will explain the implications of our analysis and recommend actions 
that can be taken to continue our research and improve Worcester’s open space and 
recreation plan. We will first explain the conclusions we have drawn from our study of 
previous reports and organizations. Next, we will explain the meaning of our GIS 
analysis. Also, we will discuss our survey data and how it reveals the priorities of the 
public. Finally, we will make recommendations on which attributes of open space should 
be highly ranked, how the GIS maps can be further improved and updated, and  what 
changes can be made to the survey that will enhance its effectiveness as a data collection 
instrument. 
 
5.2 Implications 
From our research of previous open space and recreation plans, we were able to 
conclude that Worcester’s current open space plan places priority upon land attributes 
similar to those that are used for prioritization by other cities across the state.  All of the 
plans highly regarded lands which protected or contained valuable natural resources, 
which should be greatly investigated when the time comes to identify and prioritize open 
spaces for acquisition in Worcester.  
By attending the Open Space Advisory Committee meeting, we learned that the 
highest open space priorities were the open spaces in high density neighborhoods and 
large open space parcels with ecological significance. We learned that Worcester intends 
to focus on meeting the community’s demands through public input. 
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 By using GIS software and mapping the city of Worcester’s demographic, and 
environmental data, we were able determine several important trends in the open spaces 
of Worcester. We were able to determine that Worcester has two distinct open space 
needs. 
The inner city of Worcester, which is densely populated, is in need of pocket 
parks that are conveniently located in neighborhoods that currently do not have parks or 
other open spaces. We were able to determine this by looking at the environmental justice 
and density maps mentioned in Chapter 3 and 4 as well as being located in Appendix A. 
A strong concentration of high density and environmental justice neighborhoods in the 
inner city of Worcester, with no parks in proximity, indicated that more open spaces and 
parks were needed. The only vacant lots in the inner city were smaller in size. Due to this, 
we felt that it would be important for Worcester to more actively seek the conservation of 
pocket parks in inner city Worcester. 
Conversely, the outer regions of Worcester have a much different need. There are 
still many larger parcels on the outer edges of the city of Worcester. The outer edges of 
Worcester have many vacant lots with environmental significance. For these areas of 
Worcester, it is more important for larger parcels with environmental significance to be 
conserved. In such a situation, parcels located near other parcels are more desirable than 
parcels surrounded by development. This connectivity is desirable to increase 
biodiversity (Urban Ecology Institute, 2003). 
The analysis of Worcester’s open space needs by using GIS software will be a 
great aid to the City in updating the open space and recreation plan. The maps produced 
will give the Open Space Advisory Committee a starting point for their analysis. These 
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maps will aid in identifying important locations that the committee can further inspect. 
Additionally, our maps will help to outline the potential types of vacant lots the 
committee should consider. Rather than just considering larger parcels with 
environmental significance, our GIS analysis suggests that pocket parks will be an 
important type of open space for conservation and should strongly be considered as part 
of the updated plan. 
While our survey was hindered by sampling and question bias, we were still able 
to determine several important results. Our most important result was the answer to 
question 9. Even with a small sample size and response rate, the answers to question 9 
were still valid. The lots identified in the answers helped to discover areas in Worcester 
where there were large parcels of open space on land not classified as vacant. The 
question asking what activities the respondents participated was also helpful. While the 
answers were partially biased we still observed a trend towards more passive recreational 
activities like picnicking.  While sports and other activities shouldn’t be neglected, it is 
clear there is a need for more recreational areas in general and the types of activities 
provided are not as important.  
 
5.3 Recommendations 
 Worcester’s conservation effort is on the right track, but we have discovered ways 
that it could be greatly improved.  Many of the other open space and recreation plans 
used important attributes that the City of Worcester have not considered in depth.  We 
feel that Worcester, like other cities across the state, should begin to focus more energy 
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on attempting to acquire parcels that would create a better connectivity between 
Worcester and its neighboring communities.   
An important issue that needs to be addressed in Worcester’s future open space 
preservation efforts is the lack of knowledge on urban open space preservation and the 
issues that it entails, such as environmental justice.  To combat this, the City of Worcester 
can do a number of things.  First, the city should attempt to better understand the issue of 
environmental justice and allow it to play more active role in the process of prioritizing 
open spaces for conservation.  The state Executive Office of Environmental Affairs has 
been encouraging cities to take a more active role in pursuing environmental justice.  
Also, the city should lobby for a greater community involvement and awareness of its 
open space conservation efforts.  In doing this, valuable opinions will be realized and the 
efforts of the city will have results that better benefit the citizens.  Finally, Worcester 
needs to continue to build its relationship with state organizations that are concerned with 
open space conservation.  From our work with this project, we feel there is a strong base 
of knowledge and willing assistance at the state level that can aid in Worcester’s open 
space update. 
 While our mapping analysis provided many important results, there is still much 
that can be done to improve the results. We recommend that the aerial photography is 
analyzed to find partially vacant lots that can be considered for conservation. Also, it is 
important that the various layers we used are updated to increase the accuracy of the 
results. This will ensure that the lots identified by our analysis are still vacant. To further 
our analysis other criteria could also be used to identify important vacant lots. 
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Connectivity, parcel size, and methods of public access are all important criteria that we 
did not consider in our maps. 
 Due to the limitations of our survey mentioned in the previous chapter, we can 
only make tentative recommendations from our results.  Initial trends indicate that a large 
percentage of the park going population drives to open space. An improvement in the 
accessibility of open spaces as well as more locations within walking distance may 
encourage people to take other forms of transportation. Even with our limitations, we still 
feel that our survey could be a valuable data collection instrument if changes are made to 
the design of the survey and the way it is implemented.  
 Our analysis revealed problems in a number of our survey questions. We propose 
that the following changes be made to address these problems. Questions 4 and 9 had 
response error because of the respondents’ inability to formulate an answer on the spot.  
In order to encourage a higher rate of response, it is necessary to create a better method of 
aided recall for these particular questions. 
  The method in which our survey was implemented was also flawed because of 
time constraints. If another survey is to be conducted in the future, we recommend that 
the sample be taken from the entire population of Worcester. It is also advantageous to 
use a probabilistic sampling method so that rigorous mathematical analysis is possible. 
We further recommend that if a future survey is conducted that it be done in two stages. 
The first round could ask environmentally informed people their opinions in a qualitative 
manner. The second round could then be distributed to the general public supported by 
the knowledge gained in the first round. If this approach is taken, our survey could 
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supplement or even take the place of the first round of surveys because our target 
population consisted of people with conservation knowledge. 
 While our part in the update of Worcester’s Open Space and Recreation Plan 
update was brief, we were able to help the city of Worcester prepare for additional work 
required to complete the plan. With the data from our analysis, Worcester should be able 
to form a plan that considers many aspects of open space important for conservation. 
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Appendix A: GIS Maps and Layers 
Figure A.1- Important vacant lots (red), density (shaded regions), vacant lots 
(yellow), protected open space (green), and walking distance (red rings) 
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Figure A.2- Important vacant lots (red), environmental justice areas, vacant lots 
(yellow), protected open space (green), and walking distance (red rings) 
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Figure A.3- Important vacant land (red), vacant land (yellow), vernal pools (blue 
dots), prioritized habitats of rare species (orange with grey outline), estimated 
habitats of rare wildlife (brown hash lines), and wetlands (blue with green lines) 
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Figure A.4- Important Vacant land based on: further than 10 minutes from other 
open spaces (red dashed lines), proximity to environmentally valuable land (green 
hash lines), proximity to environmental justice areas (yellow outline), and proximity 
to high density areas (red). 
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Figure A.5- Aerial Photography, Protected open spaces (Green), Vacant Lots 
(Yellow) 
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Figure A.6- Map based on results from Survey Analysis 
 82 
Appendix B: Sample Survey 
 
Figure B.1: Sample Survey Page 1 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 83 
Figure B.1 Sample Survey Page 2 
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Appendix C: Contact List 
Table C.1: Contact List 
Association Current 
Contact 
Situation 
Next Meeting 
Date 
Number of 
Surveys 
Distributed 
Number of 
Surveys 
Returned 
League of Women’s 
voters 
Colin Contacted  0 0 
Hammond Heights 
Neighborhood 
Association 
Left Message   0 0 
Indian Hill Watershed 
Association 
Left Message   0 0 
Massachusetts Audubon 
Society 
Sent E-Mail and 
called 
 0 0 
Tatnuck Square 
Neighborhood 
Association 
Left Message   0 0 
Monvale Historic 
Neighborhood 
Association 
Left Message   0 0 
Worcester Woman’s 
Club 
Left Message  0 0 
Worcester Garden Club Sent additional 
Information  
 0 0 
Leesville Pond 
Association 
Wanted to do 
small interview 
or meeting 
 0 0 
Lake Quinsigamund 
Watershed Assocation 
Missed meeting 
due to 
confusion over 
location 
Feb 22nd 0 0 
Preservation Worcester Received 
Surveys back 
Feb 8th  
 
9 6 
Green Hill Park 
Coalition 
Received 
Surveys back 
Feb. 12th 11 9 
Seven Hills Wheelman Received 
Surveys back 
Feb. 7th 
 
22 22 
Park Spirit Received 
Surveys back 
Feb. 7th  7 7 
Friends of Newton Hill Received 
Surveys back 
Feb. 9th  10 6 
Youth for Community 
Improvement 
Colin 
Administered 
Survey 
No meeting 10 10 
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Worcester County 
Ecumenical Council 
Contacted No Meeting 0 0 
Worcester County 
Horticultural Society 
Wants Letter 
from Kasouf to 
get names 
No Meeting 0 0 
Worcester Interfaith Gave Surveys 
out. Still 
Outstanding 
 
No meeting 50* 0 
Tatnuck Brook 
Watershed Association 
Received 
Response, no 
meeting, no 
contact info 
possible  
No Meeting 0 0 
Regional Environmental 
Council 
Received E-
mails and 
names for 25 
representatives 
No Meeting 
(Individual 
Contacts instead) 
0 0 
Grafton Hill 
Neighborhood 
Association 
Wants Survey 
Mailed to him 
(1/27) 
No meeting 0 0 
     
Total: NA NA 119 60 
*Note: These survey results were still outstanding (being administered) at the end of our 
portion of the project. 
  
 
